
EP 0 328 074 B1 Description This invention relates to a separator for
classifying powder according to the preamble of claim 1. When the powdery
starting material flowing into a classification is fluidized in a whirl in
said 5  classification chamber, centrifugal force and air resistance force
in the inward direction act on the respective particles of the powdery
starting material, and the classification point is determined by the
balance between the centrifugal force and the air resistance force. Outside
of the classification chamber, larger particles are whirled, while smaller
particles whirl inside thereof. By providing powder discharging outlets
respectively at the center and the outer peripheral at the 10  lower
portion of the classifying chamber, fine powder group and coarse powder
group can be collected separately (classification). In such a classifying
separator, it is important that the starting powder should be sufficiently
dispersed within the classifying chamber to become primary particles in
enhancing the classification precision. As this kind of classifying
separator, litani system classifying separator or Kuracyclon has been 15
proposed. However, in this type of classifying separator, it is very
difficult to control the classification point, to involve such problems
such as poor dispersion and poor classification precision at high dust
concentra- tion. In order to solve such problems, various proposals have
been made. For example, there are proposals as disclosed in JP-A-5 448 378
or US-A-4 221 655. As a classifying separator practically applied, there
may be mentioned a commercially available classifying separator sold under
the name of DS separator. In this 20  kind of classifying separator,
although it has become possible to control the classification point, since
powder is fed through a cyclon section into the classifying chamber, the
powder is concentrated before entering the classifying chamber, whereby
dispersion of the  powder tended to become insufficient. Accordingly,
lowering in, classification efficiency has been caused to occur. Referring
now to Fig. 5 and Fig. 6 in the accompanying drawings, the prior art device
is to be further explained. 25     Fig. 5 is a schematic view of the outer
surface of a first embodiment of the prior art device, and Fig. 6 a
schematic sectional view of said first embodiment of the prior art device.
In Fig. 5 and Fig. 6 the classifying separator has a main casing 1, a lower
casing 2 connected to the lower portion of said casing 1, and a hopper 3 at
the lower portion of the lower casing 2. Internally of the main body casing
1 is formed a classification chamber 4. At the upper portion of the main
body casing 1 is 30  standing a guide cylinder 10, and a feeding cylinder 9
is connected to the upper portion outer peripheral of said guide cylinder
10. At the bottom within the guide cylinder 10 is equipped a cone-shaped
(umbrella- shaped) discharging guide plate 15 with high central portion,
and an annular inlet 11 is formed at the lower brim outer peripheral of
said discharging guide plate 15. At the bottom of the classifying chamber 4
is equipped a cone-shaped (umbrella-shaped) classifying plate 5 with high
central portion, and an annular 35  coarse ponder discharging outlet 6 is
formed at the lower outer periphery of the classifying plate 5, and a fine
powder fraction discharging outlet 7 is formed at the central portion of
the classifying plate 5. At the outer peripheral of the lower surrounding
wall of the classifying chamber 4, there is a gas inflow inlet 8 equipped
for inflowing air. The air inflow inlet 8 is constituted generally of the
gaps between a plural number of blade-shaped louvers 14 (see Fig. 15A and
15B). The direction of the air introduced through the 40  gas inflow inlet
8 is controlled by the classification louvers 14 so as to be jetted out in
the whirling direction of the powder material which descends under whirling
in the classifying chamber 4. Said air disperses the powder material, and
also accelerates the whirling speed of the powder material. Fig. 4B shows a
cross sectional view seen along III-III in Fig. 5 and Fig. 6. In such gas
current classifying separator, the starting powder pressure delivered by
gas current from the feeding cylinder 9 to 45  the guide cylinder 10
descends under whirling around the internal outer peripheral of the guide
cylinder 10 to be inflowed under whirling through the annular feeding inlet
11 into the classifying chamber 4. Within the classifying chamber 4, the
powder is separated into coarse powder group and fine powder group through
the centrifugal force acting on the respective particles. However, in the
first embodiment of the device of the prior art, since the starting powder
is fed into the classifying chamber 4 while being concentrated at the 50
inner wall of the guide cylinder, dispersion of the powder particles is
insufficient, and the powder descends while drawing a spiral in band within
the guide cylinder similarly as in cyclon, and therefore nonuniform in
concentration fed into the classifying chamber depending on the place,
whereby it has been difficult to obtain sufficient classification
precision. When the fine powder forms an agglomerate, or when fine powder
is attached on coarse powder, if dispersion is insufficient, fine powder
increasingly tends to be mixed into 



55  the coarse powder group side. Further, if dispersion is insufficient,
the dust concentration within the classifying chamber 4 becomes nonuniform,
whereby the classification precision itself is worsened, thereby causing a
problem that the classified product has a broad particle size distribution
to occur. This tendency is more marked as the particle size of the starting
powder is finer. Particularly, when the powder is 10 [err] 2    EP 0328074
B1 or less, the tendency of lowering in classification precision becomes
more marked. According to a second arrangement representing a generic
classifying separator, described in the US- A-4 221 655, the particles are
already dispersed in the guide cylinder before they enter the classifying
chamber, and subsequently led through the narrow ring-shaped supply
openings. Thus, not only the 5  classification efficiency, but also the
treating capacity per unit time of this apparatus is unsatisfactory. The
present invention has solved various problems as described above. The
object of the present invention is to provide a separator for classifying
powder by air current having a classification efficiency and a high
treating capacity per unit time. This object is achieved by the features
defined in the characterizing part of claim 1. According to these 10
features, a separator for classifying powder by air current is created, in
which the gas feeding means is provided at said classifying chamber between
the feeding inlet and the gas inflow inlet. Thus, the dispersion of the
particles take place in the classifying chamber itself directly before they
are classified. In this way, the possibility of a renewed agglomeration is
prevented effectively and, besides, an additional turbulence enhancing the
intensity of the separation is generated. Thereby, the classification
efficiency is improved 15 considerably, and the treating capacity per unit
time is increased. Preferable embodiments of the invention are defined in
the subclaims. In the following the invention is further illustrated by
embodiments with reference to the enclosed figures. Fig. 1, Fig. 8 and Fig.
10 shown schematic illustrations of the outer surface of the classifying
separator; 20    Fig. 2, Fig. 9, Fig. 11, Fig. 12, Fig. 13 and Fig. 14 show
schematic longitudinal front views of the classifying separator; Fig. 3
shows a schematic sectional view seen along I-I in the classifying
separator shown in Fig. 1, Fig. 8 or Fig. 10, Fig. 4A a schematic sectional
view seen along II-II and Fig. 4B a schematic sectional view seen along
III-III in the classifying separator shown in Fig. 5; 25    Fig. 5 shows a
schematic illustration of the outer surface of the first embodiment of the
classifying separator according to the prior art example, Fig. 6 its
longitudinal front view; Fig. 7 is a flow chart of the
pulverization-classification system in which the classifying separator is
applied; Fig. 15A shows a schematic plan view of a louver and Fig. 15B a
schematic front view of the louver. 30     The separator for classifying
powder by gas current is intended to improve dispersibility of the powder
within the classifying chamber, thereby improving classification precision,
by having a gas inflowing means for dispersing powder by whirling current
to the upper part outer peripheral of the classifying chamber. As an
example of the classifying separator, one of the system shown in Fig. 1
(schematic view showing the outer surface of the device) and Fig. 2
(schematic view showing longitudinal front view of the device) 35 can be
exemplified. In Fig. 1 and Fig. 2, the classifying separator has a main
body casing 1, a lower casing 2 connected to the lower portion of said
casing 1, and a hopper 3 at lower portion of the lower casing 2, with a
classifying chamber 4 being formed internally of the main body casing 1. At
the upper part of the main body casing 1 is standing an introducing means
comprising a guide cylinder 10, and a feeding cylinder 9 which is 40
connected to the upper outer peripheral of said guide cylinder 10. The
guide cylinder 10 has a discharging guide plate 15 shaped in cone (shaped
in umbrella) with high central portion at the internal bottom thereof, and
an annular powder feeding inlet 11 is formed at the lower outer periphery
of the discharging guide plate 15. At the bottom of the classifying chamber
4, a classifying plate 5 shaped in cone (shaped in umbrella) with high
central portion is equipped, and an annular coarse powder fraction
discharging outlet 6 for 45 discharging coarse powder group is formed at
the lower outer periphery of the classifying plate 5, and a 



fine powder fraction discharging outlet 7 for discharging fine powder
fraction is formed at the central portion of the classifying plate 5. At
the upper surrounding wall outer peripheral of the classifying chamber 4, a
gas feeding means 12 is provided as the gas inflowing means for permitting
a gas such as gas to inflow into the chamber. The means constituting said
gas feeding means 12 may include, as a preferable example, one so
constituted of the gaps of a plural number of blade-shaped dispersing
louvers 13. Fig. 3 shows a sectional view seen along I-I in Fig. 1 and Fig.
2. As shown in Fig. 3, the direction of the air 16 introduced through the
gas feeding means 12 is controlled by the dispersing louvers 13 so that the
air may descend while whirling around the inner peripheral of the guide
cylinder 10 to be jetted out in the whirling direction of the powder
material inflowing under whirling into the classifying chamber 4 through
the annular feeding inlet 11. The 55 gas inflowing means formed of the
dispersing louvers 13 plays a role of making smaller the agglomerate of
powder by dispersing positively the powder immediately after inflow into
the classifying chamber 4, and further accelerating the powder. By this
means, the classifying precision of powder is improved to great extent. 3
EP 0 328 074 B1 At the lower surrounding wall peripheral of the classifying
chamber 4, a gas inflow inlet 8 for inflowing air is equipped. The gas
inflow inlet 8 is constituted of the gaps of a plural number of
blade-shaped classifying louvers 14 as shown in Fig. 4A. The direction of
the air 17 introduced through the gas inflow inlet 8 is controlled by the
classifying louvers 14 so that it may be jetted out in the whirling
direction of the 5  powder material descending through the classifying
chamber 4 under whirling, so as to dispersing again the powder material and
accelerate the whirling speed. The intervals between the classifying
louvers 14 and the intervals between the dispersing louvers 13 are
controllable, and the heights of the classifying louvers 14 and the
dispersing louvers 13 can be also set suitably. 10    According to the
constitution of the present invention, the powder material concentrated by
centrifugal force against the inner wall of the guide cylinder 10 and
inflowed through the annular feeding inlet 11 under whirling into the
classifying chamber 4 is dispersed by the air 16 inflowed through the gas
feeding means 12, and also accelerated in whirling force to be fallen under
whirling onto the lower portion of the classifying chamber, and at the
bottom of the classifying chamber, the whirling force is further
accelerated by the air is 17 inflowed through the gas inflow inlet 8,
whereby the powder is classified with good efficiency into coarse powder
group and fine powder fraction. The dispersed state of the starting powder
in the classifying chamber 4 affects very greatly the classification
performance. In classifying separator, such dispersion was insufficient,
while in the present invention, this problem is dissolved by providing a
gas feeding means 12 at the upper portion of the classifying chamber. The
gas feeding means 12 provided at the upper portion of 20 the classifying
chamber should be preferably provided at a level higher than one-half of
the total height of the classifying chamber 4, and preferably provided
below the annular feeding inlet 11 (formed substantially of the outer brim
portion of the discharging guide plate 15 and the inner wall of the main
body casing). The wind velocity of the air 16 inflowing through the gas
feeding means 12 should be preferably controlled so as to be substantially
equal to or slower than the wind velocity of the air 17 inflowing through
the gas inflow 25 inlet 8 at the lower portion of the classifying chamber.
This is based on the technical thought that the air 16 inflowing through
the gas feeding means 12 is primarily intended to disperse the particles
constituting the powder, while the air 17 inflowing through the gas inflow
inlet 8 is introduced for giving strong whirling force to the particles and
classifying the powder into coarse powder fraction and fine powder fraction
through the difference in centrifugal force. 30     When the total sum of
the opening area of the gas feeding means 12 is made A (cm2) and the total
sum of the opening area of the inflow inlet 8 is made B (cm2), it is
preferable for improvement of performance to control the opening areas so
that A and B may satisfy the following formula: [err]. The specific feature
of the present invention resides in providing an inflow inlet of a gas such
as air at the upper portion of the classifying chamber, and the
constitution of the bottom of said gas feeding means as shown in Fig. 1 35
and Fig. 2 can be changed within the range which does not impair the
technical thought of the present invention. 



As another example of the gas current classifying separator of the present
invention, one having a shape shown in Fig. 8 (outer surface view) and Fig.
9 (longitudinal front view) can be exemplified. In Fig. 8 and Fig. 9, the
classifying separator has a main body casing 101, a lower casing 102
connected to the 40  lower portion of said casing 101 and a hopper 103 at
the lower portion of the casing 102, and a classifying chamber 104 is
formed internally of the main body casing 101. At the upper portion of the
main casing 101 is standing a guide cylinder 110, and to the upper
peripheral surface of said guide cylinder 110 is connected a feeding
cylinder 109. At the lower portion within the guide cylinder 110 is mounted
a guide plate 115 having a slanted shape with high central portion, and an
annular feeding inlet 111 is formed at the 45  lower brim outer peripheral
guiding plate 115. The diameter of the guide plate 115 is made larger than
the inner diameter of the guide cylinder 101, whereby the powder feeding
inlet 111 is formed of the outer peripheral portion of the guide plate 115,
the inner wall of the main body casing 101 and the outermost peripheral
portion of the classifying chamber 104. At the bottom of the classifying
chamber 104 is provided a slanted classifying plate 105 with high so
central portion, and an annular coarse powder fraction discharging outlet
106 is formed at the lower brim outer peripheral of the classifying plate
105, and a fine powder fraction discharging outlet 107 is formed at the
central portion of the classifying plate 105. At the outer peripheral of
the lower surrounding wall of the classifying chamber 104 is equipped an
air inflow inlet 8, and the air inflow inlet 8 is generally composed of the
gap of a plural number of the blade- 55 shaped classifying louvers 14 shown
in Fig. 4. The current of the air introduced through the air inflow inlet 8
is controlled by the classifying louvers 14 so as to be jetted out in the
whirling direction of the powder material descending under whirling in the
classifying chamber 104 to disperse the powder material, and also
accelerate the whirling speed. 4    EP 0 328 074 B1 According to the
constitution of the present invention, by enlarging the diameter of the
guide plate larger, the diameter of the annular feeding inlet 111 can be
enlarged to make the distance to the fine powder fraction discharging
outlet 107 larger, and therefore mixing of coarse powder into fine powder
discharged through the fine powder fraction discharging outlet 107 can be
prevented to make the average 5  particle size of the separated fine powder
smaller. At the same time, the powder material concentrated by centrifugal
force at the guide plate inner wall and inflowing under whirling through
the annular feeding inlet 111 into the classifying chamber 104 can be
dispersed by the gas current inflowing through the air feeding means 12 at
the upper portion of the classifying chamber, and by accelerating the
whirling force, fallen under whirling to the lower part of the classifying
chamber, and at the lower portion of the classifying 10 chamber, the
whirling speed is further accelerated by the air inflowing through the gas
inflow inlet 8, whereby the powder can be classified with good efficiency
to coarse powder and fine powder. In the classifying separator of the
present invention shown in Fig. 9, by providing a gas feeding means 12 at
the upper portion of the classifying chamber and increasing the whirling
speed within the classifying chamber 104, the separated particle size can
be made remarkably smaller along with the effect by the large guide 15
plate as mentioned above. Further, in the classifying separator of the
present invention, by enlarging the diameter of the inflow inlet by
enlarging the diameter of the guide plate; by providing an air feeding
means for dispersing the powder material by whirling current to the outer
peripheral of the upper portion of the classifying chamber; further in
addition to the above means, by making the orifice diameter of the fine
powder discharging outlet 10% to 20 25% (more preferably 20% to 25%)
relative to the outer diameter of the classifying plate (as 100%); and/or
making the slanted angle of the classifying plate relative to the vertical
direction of the classifying chamber 30 * to 60 (more preferably [err]),
classification with small separated particle size can be performed with
good precision. More specifically, one having a shape shown in Fig. 10
(outer surface view) and Fig. 11 (longitudinal 25  front view), Fig,12,Fig.
13 or Fig. 14 can be exemplified... In the drawings, the classifying
separator has a main body casing 201, a lower casing 202 connected to the
lower portion of said casing 201, and a hopper 203 at the lower portion
thereof, and a classifying 



chamber 204 is formed within the main body casing 201. At the upper portion
of the main body casing 201 is standing a guide cylinder 210, and to the
upper outer peripheral surface of the guide cylinder 210 is 30  connected a
feeding cylinder 209. At the internal bottom of the guide cylinder 210 is
mounted a slanted guide plate 215 with high central portion, and an annular
feeding inlet 211 is formed at the lower brim outer peripheral of the guide
plate 215. The diameter of the guide plate 215 is enlarged, whereby the
feeding inlet 211 is formed of the outer peripheral portion of the guide
plate 215, the inner wall of the main body casing 201 and the outermost 35
peripheral portion of the classifying chamber 204. At the bottom of the
classifying chamber 204 is provided a slanted classifying plate 205 with
high central portion, and an annular coarse powder fraction discharging
outlet 206 is formed at the lower outer periphery of the classifying plate
205, and a fine powder fraction discharging outlet 207 is formed at the
central portion of the classifying plate 205. 40     At the outer
peripheral of the surrounding wall at the lower portion of the classifying
chamber 204 is equipped a gas inflow inlet 8, and the gas inflow inlet 8 is
generally composed of the gaps between a plural number of blade-shaped
classifying louvers 14 as shown in Fig. 14. Further, at the outer
peripheral of the surrounding wall at the upper portion of the classifying
204 is equipped a gas feeding means 12. 45     Further by making the
orifice diameter of the fine powder fraction discharging outlet 207
narrower than the inner diameter of the fine powder discharging pipe 216,
10% to 25% relative to the outer diameter of the classifying plate 205, the
distance from the outer peripheral of the classifying plate 205 to the fine
powder fraction discharging outlet 207 can be enlarged to prevent mixing of
coarse powder into the separated fine powder to further extent, thereby
making the average particle size of the classified powder 50  further
smaller and also its particle size distribution more precise. The orifice
diameter of the fine powder fraction discharging outlet 207 should
preferably be made 20% to 25% relative to the outer diameter of the
classifying plate 205. With a diameter less than 20%, the pressure loss
becomes greater to reduce the amount of air passing through the fine powder
discharging pipe 216, whereby the air causing dispersion and whirling
inflowed through the gas inflow inlet 8 and the 55 gas feeding means 12 is
undesirably reduced. Also, by making the slanted angle of the classifying
plate 205 [err] the distance from the outer peripheral of the classifying
plate 205 to the fine powder fraction discharging outlet 207 can be
enlarged, whereby the same effect as obtained when making the orifice of
the fine powder fraction discharging outlet 5    EP 0 328 074 B1 207
smaller can be obtained. In the classifying separator of the present
invention, there is an extremely high tendency that the respective
particles are sufficiently dispersed to primary particles within the
classifying chamber, and therefore classifying efficiency is good, whereby
the particle groups classified by the classifying separator 5  of the
present invention have precise particle size distributions and also the
classification efficiency is better as compared with the gas current
classifying separator of the prior art. In the classifying separator of the
present invention, it is also possible to make the desired separated
particle size diameter smaller than that in the classifying separator of
the prior art. The classifying separator of the present invention can be
also effectively used by connecting to a 10 pulverizer as shown in the flow
chart in Fig. 7. In this case, the pulverized starting material is fed into
the classifying separator of the present invention, and coarse powder with
a certain defined particle size or more is introduced into the pulverizer
and, after pulverization, is again circulated to the classifying separator.
The particles pulverized to a defined particle size or less are taken out
from the classifying separator by means of a suitable take-out means. In
such pulverization-classification system, In the is classifying separator
of the prior art system, dispersion of the powder within the classiying
chamber is insufficient, and therefore it is difficult to separate or
loosen the agglomerate constituted of very fine particles or fine particles
attached to coarse powder. Such agglomerate was mixed to the coarse powder
group side during classification, and circulated again into the pulverizer
to cause excessive pulverization, 



thereby tending to bring about lowering In pulverization efficiency. To
cope with such problems, in the 20 classifying separator of the present
invention, since dispersion of the powder within the classifying chamber 4
is sufficiently effected, such agglomerate can be well loosened to be
prevented from mixing into the coarse powder fraction and the fine powder
particles are removed as fine powder, whereby pulverization efficiency can
be further improved. The classifying separator of the present invention has
more marked effect as the particle size of the 25  powder is smaller, and
as the dust concentration in the classifying chamber is higher.
Particularly, it is effective for the region with particle sizes of 10
[err] or less, and may be more effective in the manner of use wherein it is
bound with a pulverizer. The classifying separator of the present invention
is suitable for classification and preparation of a powder such as toner
for development of electrostatic charges, powdery paint, magnetic material,
polymeric 30 material, etc. of which the final product is demanded to be
fine particles. Particularly, it is suitable as the classifying separator
to be used for preparation of a toner for development of electrostatic
charges which is liable to bear electrostatic force to be readily
agglomerated. The toner for development of electrostatic charges has the
final product form of fine particles, and is demanded to have a precise
particle size distribution from which a fraction of particles with a
defined 35 particle size or less has been removed. For removing a fraction
of particles with a defined particle size or less, in the classifying
separator of the prior art classification precision was not yet
satisfactory, and the product obtained tended to have a broad particle size
distribution. Even when a product with a precise particle size distribution
may be obtained in a classifying separator of the prior art, lowering in
classification efficiency is caused to result in increased cost. In
contrast, by use 40  of the classifying separator of the present invention,
dispersion of the powder within the classifying chamber is effected
sufficiently, and the coarse powder can be separated efficiently from the
fine powder, whereby a classified product with precise particle
distribution (for example, used as toner) can be formed without lowering
yield. The present invention is described in detail below by referring to
Examples. 45 Example 1 50      Styrene-acrylate ester type resin (weight
average molecular weight about 300,000)   100 wt. parts Magnetic ferrite
(particle size 0.2 [err])                                     60 wt. parts
Low molecular weight polyethylene
2 wt. parts Negatively chargeable controller
2 wt. parts 55     A toner starting material comprising a mixture of the
above recipe was melted and kneaded at about 180 [err] for about 1.0 hour,
then solidified by cooling, coarsely pulverized by a hammer mill into
particles of 100 to [err], and subsequently pulverized by a sonication jet
mill manufactured by Nippon Pneumatic Kogyo K.K. to obtain a pulverized
product (powder starting material) with a weight average particle size of 6
EP 0 328 074 B1 10.5 [err] (containing 1 wt.% or less of particles with
particle sizes of 20.2 [err] or more and 9.3 wt.% of particles with
particle sizes of 5.04 [err] or less). The pulverized product was
introduced into the classifying separator shown in Fig. 1 and Fig. 2 for
classification. In the classifying separator, the pulverized product was
aspirated with a wind amount of 5 [err]/min., and the gas feeding means 12
for inflowing air 16 had 20 5  openings of 2 cm x 0.6 cm (total opening
area 2 x 0.6 x 20 = 24 cm2) set by dispersing louvers 13. The gas inflow
inlet 8 for inflowing gas 17 at the lower portion of the classifying
chamber had 20 openings of 2 cm x 0.2 cm (total opening area 2 x 0.2 x 20 =
8 cm2) set by classifying louvers 14, and the height of the classifying
chamber was made 14 cm. The flow velocity of the gas 17 inflowed through
the gas inflow inlet 8 was faster by about 2-fold than the gas 16 inflowed
through the gas feeding means 12. As the result of l0 classification of the
pulverized product, a classified product preferable as toner with an
average particle size of 11.5 [err] (containing 0.3 wt.% of particles with
sizes of 5.04 [err] or less) was obtained as a classified product from
which fine powder was removed with a classification yield of 81%. Here, the
classification yield refers to the ratio of the weight of the classified
product finally obtained to the total weight of the 



starting pulverized product supplied. The particle size data are
measurement results obtained by Coulter 15 Counter manufactured by Coulter
Electronics. Comparative example 1 The pulverized product obtained in the
same manner as in Example 1 was introduced into a classifying 20 separator
of the system shown in Fig. 5 and Fig. 6 for classification. The gas
current classifying separator aspirated the powder with a wind amount of 5
[err]/min., with the gas inflow inlet at the bottom of the classifying
chamber having 20 openings of 2 cm x 0.2 cm and the height of the
classifying chamber being made 10 cm. As the result of classification of
the pulverized product, the product with a weight average particle size of
11.2 [err] (containing 0.9 wt.% of particles with sizes of 5.04 [err] or
less) was obtained as the 25  classified product from which fine powder was
removed with a classification yield of 72%. The classification yield was
inferior to that of Example 1, and further as the result of examination of
the product, it was found that agglomerates of 5 [err] or more with very
fine particles being agglomerated existed in spots. The results of Example
1 and Comparative example 1 are shown below in Table 1 30
Table 1 Classification   Weight average      Particle size distribution
yield (wt.%)  particle size (err) 35
Content of particles Content of particles of of 5.04 [err] or less   20.2
[err] or more Example 1                81             11.5           0.3
wt.%        1.0 wt.% or less Comparative example 1     72            11.2
0.9            1.0 or less 40 The principal parts of the classifying
separator used in Example 1 had the dimensions shown below. The guide
cylinder 10 had an inner diameter of about 29 cm, the discharging guide
plate 15 an outer diameter of about 26 cm, the gas feeding means 12 and the
gas inflow inlet 8 were apart by about 6 cm, the classifying plate 5 had an
outer diameter of about 37 cm, the lower casing 2 opposed to the
classifying 45 plate 5 an inner diameter of about 42 cm, and the fine
powder fraction discharging outlet 7 of the classifying plate 5 an inner
diameter of about 100 cm. Example 2 50 Styrene-acrylate ester type resin
(weight average molecular weight about 300,000)  100 wt. parts Magnetic
ferrite (particle size 0.2 [err]                                60 wt.
parts Low molecular weight polyethylene
2 wt. parts 55     Negatively chargeable controller
2 wt. parts A toner starting material comprising a mixture of the above
recipe was melted and kneaded at about 180 [err] for about 1.0 hour, then
solidified by cooling, coarsely pulverized by a hammer mill into particles
of 7    EP 0 328 074 B1 100 to 1000 [err], and subsequently pulverized by a
sonication jet mill manufactured by Nippon Pneumatic Kogyo KK. to obtain a
pulverized product with a weight average particle size of 7.0 [err]
(containing 1 wt.% or less of particles with particle sizes of 16 urn or
more and 8.0 wt.% of particles with particle sizes of 4.0 [err] or less).
The pulverized product was introduced into the classifying separator shown
in Fig. 1 and Fig. 2 5  for classification. In the classifying separator,
the pulverized product was aspirated with a wind amount of 5 m3/min., and
the gas feeding means 12 had 20 openings of 2 cm x 0.2 cm (total opening
area 2 x 0.2 x 20 = 8 [err] set by dispersing louvers 13. The gas inflowing
inlet 8 at the bottom of the classifying chamber had 20 openings of 2 cm x
0.1 cm (total opening area 2 x 0.1 x 20 = 4 cm2) set by classifying louvers
14, and the height of the classifying chamber was made 16 cm. As the result
of classification of the pulverized 10 product, a classified product with
an average particle size of 7.5 [err] (containing 2.0 wt.% of particles
with sizes of 4.0 [err] or less) was obtained as a classified product from
which fine powder was removed with a classification yield of 78%.
Comparative example 2 15 



The pulverized product obtained in the same manner as in Example 2 was
introduced into a classifying separator shown in Fig. 5 and Fig. 6 for
classification. The classifying separator aspirated the powder with a wind
amount of 5 [err]/min., with the gas inflow inlet at the lower part of the
classifying chamber having 20 openings of 2 cm x 0.1 cm and the height of
the classifying chamber being made 12 cm. As the result of 20
classification of the pulverized product, the product with a weight average
particle size of 7.3 [err] (containing 4.1 wt.% of particles with sizes of
4.0 [err] or less) was obtained as the classified product from which fine
powder was removed with a classification yield of 70%. The classification
yield was inferior to that of Example 2, and further as the result of
examination of the product, it was found that agglomerates of 3 [err] or
more with very fine particles being agglomerated existed in spots. 26
The results of Example 2 and Comparative example 2 are shown below in Table
2 Table 2 Classification   Weight average      Particle size distribution
30                         yield (wt.%)  particle size (err) Content of
particles  Content of particles of 4.0 [err] or less   of 16 [err] or more
Example 2                 78             7.5            2.Owt.%        1.0
wt.% or less Comparative example 2     70             7.3            4.1
1.0 or less Example 3 Styrene-acrylate ester type resin (weight average
molecular weight about 300,000)  100 wt. parts Magnetic ferrite (particle
size 0.2 [err]                                60 wt. parts Low molecular
weight polyethylene                                       2 wt. parts 45
Negatively chargeable controller                                        2
wt. parts A toner starting material comprising a mixture of the above
recipe was melted and kneaded at about 180 [err] for about 1.0 hour, then
solidified by cooling, coarsely pulverized by a hammer mill into particles
of 5o  100 to 1000 [err], and subsequently pulverized by ACM pulverizer
manufactured by Hosokawa Micron KK. to obtain a pulverized product with a
weight average particle size of 30 [err]. The pulverized product was
introduced into the classifying separatoror for classification shown in
Fig. 1 and Fig. 2, and micropul- verization and classification were
performed based on the flow chart shown in Fig. 7. As the pulverizing
machine, a sonication jet mill 1-5 Model manufactured by Nippon Pneumatic
was employed, and in the 55  classifying separator, the pulverized product
was aspirated with a wind amount of 5 [err]/min., and the gas inflowing
inlet had 20 openings of 2 cm x 0.2 cm (total opening area 2 x 0.2 x 20 = 8
cm2) set. The gas inflowing inlet at the lower portion of the classifying
chamber had 20 openings of 2 cm x 0.2 cm (total opening area 2 x 0.2 x 20 =
8 [err] set, and the height of the classifying chamber was made 12 cm. The
8    EP 0 328 074 B1 starting material (pulverized product) was fed at a
rate of 40 kg/hour, and the product pulverized to the defined particle size
or lower was taken out as fine powder. The fine powder obtained was found
to have a weight average particle size of 11.2 [err], 5.0 wt.% of particles
with particle sizes of 5.04 [err] or less and 0.5 wt.% of particles with
particle sizes of 20.2 [err] or 5  more. From this fact, it can be seen
that the coarse powder was precisely classified. Comparative example 3 The
pulverized product obtained in the same manner as in Example 3 was
introduced into a classifying 10  separator shown in Fig. 5 and Fig. 6, and
fine pulverization and classification were performed based on the flow
chart shown in Fig. 7. As the pulverizer, a sonication jet mill 1-5 Model
manufactured by Nippon Pneumatic Kogyo K.K. was employed, and gas current
classifying separator aspirated with a wind amount of 5 [err]/min., with
the gas inflow inlet at the bottom of the classifying chamber having 20
openings of 2 cm x 0.2 cm and the height of the classifying chamber being
made 8 cm. 15     The starting material (pulverized product) was fed at a
rate of 30 kg/hour, and the product pulverized to the defined particle size
or lower was taken out as fine powder. The fine powder obtained was found
to have a weight average particle size of 11.5 [err], 9.1 wt.% of particles
with particle sizes of 5.04 [err] or less and 5.1 wt.% of particles with
particle sizes of 20.2 [err] or more, thus being widely distributed on the
coarse 



powder side. 20     The results of Example 3 and Comparative example 3 are
shown below in Table 3 Table 3 Amount treated  Weight average
Particle size distribution 25                          (Kg/hour)   particle
size (err) Content of particles Content of particles of 5.04 [err] or less
of 20.2 [err] or more Example 3                 40            11.2
5.0 wt.%         0.5 wt.% Comparative example 3     30            11.5
9.1              5.1 As can be clearly seen from the treated amounts in the
above Table, the classifying separator of the present invention used in
Example 3 was also excellent in treating capacity as compared with the 35
classifying separator used in Comparative example 3. Example 4 Except for
using the classifying separator shown in Fig. 8 and Fig. 9 as the
classifying separator, in the 40 same manner as in Example 3, fine powder
with defined particle size (weight average particle size about 7.4 to 7.5
[err] was obtained as the classified product from the pulverized product.
The results are shown below in Table 4. For reference, the results obtained
when utilizing the system of Example 3 are shown together as Example 3A. 45
Table 4 Amount treated    Weight average          Particle size
distribution (Kg/hour)    particle size (err) 50
Content of particles of Content of particles of 4.0 [err] or less
16[err] or more Example 4         25               7.5             2.1 wt.%
0.1 wt.% or less Example 3A        20               7.4             3.5
0.1 55 It can be seen that the classifying performance is improved by
making the outer diameter of the guide plate 115 larger than the guide
cylinder 101. 9    EP 0 328 074 B1 Example 5 Styrene-acrylate ester type
resin  100 wt. parts 5                         Magnetic material
60 wt. parts Charge controller                   2 wt. parts Low molecular
weight polypropylene  4 wt. parts 70     A toner material comprising the
above formulation was kneaded by heating, cooled and then coarsely
pulverized by a hammer mill. The starting powder obtained was charged into
a classifying separator shown in Fig. 10 and Fig. 11 (orifice diameter
ratio of fine powder discharging outlet 207 to classifying plate 205: about
24%, slanted angle of classifying plate: [err], and the separated coarse
powder was permited to inflow into a sonication jet mill 1-10 Model
(manufactured by Nippon Pneumatic Kogyo K.K.) connected to 75  said
classifying separator to effect fine pulverization (et air pressure for
pulverization: 6 kgf/[err], and the fine material micropulverized was again
charged together with the powder material obtained by coarse pulverization
into said classifying separator to obtain the separated fine powder as the
micropulverized product (see the pulverization-classification system in
Fig. 7). As the result, a fine pulverized product with a weight average
particle size of 14.3 [err] and a content of 20  particles with particle
sizes of 20 [err] or more of 6.2 wt.% was obtained. Example 6 In the same
manner as in Example 5, the powder material was charged into the
classifying separator 25  shown in Fig. 12, and a finely micropulverized
product was obtained under a jet air pressure for pulverization of 6
kgf/[err]. As the result, a fine pulverized product with a weight average
particle size of 12.6 [err] and a content of 



particles with particle sizes of 20 [err] or more of 1.8 wt.% was obtained.
The classifying separator shown in Fig. 12 has the fine powder discharging
orifice shown in Fig. 11 30  which has an orifice diameter made 20%
relative to the outer diameter of the classifying plate. Example 7 In the
same manner as in Example 5, the powder material was charged into the
classifying separator 35  shown in Fig. 13, and a finely micropulverized
product was obtained under a jet air pressure for pulverization of 6
kgf/[err]. As the result, a fine pulverized product with a weight average
particle size of 12.1 [err] and a content of particles with particle sizes
of 20 [err] or more of 1.5 wt.% was obtained. The classifying separator
shown in Fig. 13 has the classifying plate shown in Fig. 11 which is
slanted at 40  an angle of 50. Example 8 In the same manner as in Example
5, the powder material was charged into the classifying separator 45 shown
in Fig. 14, and a finely micropulverized product was obtained under a jet
air pressure for pulverization of 6 kgf/[err]. As the result, a fine
pulverized product with a weight average particle size of 10.4 [err] and a
content of particles with particle sizes of 20 [err] or more of 0 wt.% was
obtained. The classifying separator shown in Fig. 14 has the fine powder
discharging orifice shown in Fig. 11 50  which has an orifice diameter made
20% relative to the outer diameter of the classifying plate, and the
classifying plate shown in Fig. 11 which is slanted by an angle of [err]
Example 9 55    In the same manner as in Example 8 except for using the
system having a sonication jet Kill 1-5 Model (produced by Nippon Pneumatic
Kogyo K.K.) connected to the classifying separator shown in Fig. 14, a fine
pulverized product was obtained from the starting powder. 10    EP 0 328
074 B1 As the result, a fine pulverized product with a weight average
particle size of 4.6 [err] and a content of particles with particle sizes
of 10 [err] or more of 0.1 wt.% was obtained. The classifying separator
used here has the classificating chamber which has a diameter made 80% of
that (about 42 cm) of the classifying chamber in the classifying separator
used in Example 8. 5 Comparative example 4 In the same manner as in Example
5 except for using the classifying separator having no gas feeding means
12, a fine pulverized product was obtained. Said product was found to have
a weight average 10  particle size of 18.3 [err] and a content of particles
with particle sizes of 20 [err] or more of 12.1 wt.%, thus being widely
distributed on the coarse powder side. In the case of the same feeding
amount as in Example 5, the particle size distribution was found to become
broader. Comparative example 5. 15 When a fine pulverized product was
obtained under a jet air pressure for pulverization of 6 kgf/[err] by
charging the starting powder into a classifying separator as shown in Fig.
5 and Fig. 6 having the same classification chamber diameter as in Example
9, Its particle size distribution was a weight average particle size of 5.8
[err] and a content of the particles with particle sizes of 10.8 [err] or
more of 5.0 wt.%. 20     As described above, by enlarging the diameter of
the feeding groove by enlarging the diameter of the guide plate, providing
a gas feeding means for dispersing the powder material to the upper outer
peripheral of the classifying chamber by whirling current, and further by
making smaller the orifice diameter of the fine powder fraction discharging
outlet and/or making slanting of the classifying plate steep gradient, a
classified product with small separated particle size and precise
distribution can be obtained with good efficiency. 25 Claims 1. A separator
for classifying powder by gas current, comprising at least a classifying
chamber (4, 104, 



204) and an introducing means (9, 109, 209; 10, 110, 210) for introducing
the powder into said 30     classifying chamber (4, 104, 204), a powder
feeding inlet (11, 111, 211) for feeding the powder formed at the upper
portion of said classifying chamber (4, 104, 204), a cone-shaped
classifying plate (5, 105, 205) with a high central portion formed at the
lower portion of said classifying chamber (4, 104, 204), a coarse powder
fraction discharging outlet (B. 106, 206) for discharging coarse powder
fraction provided at the lower outer periphery of said classifying plate
(5, 105, 205), a fine powder fraction discharging 35     outlet (7, 107,
207) for discharging fine powder fraction provided at the central portion
of said classifying plate (5, 105, 205), a gas feeding means (12) for
dispersing the powder by whirling of gas before classifying the powder and
a gas inflow inlet (8) for creating whirling current of gas for classifying
the powder provided at said classifying chamber (4,104, 204), characterized
in that 40     said gas feeding means (12) is provided at said classifying
chamber (4,104, 204) between said feeding inlet (11, 111, 211) and said gas
inflow inlet (8). 2. A separator according to claim 1, characterized in
that said gas feeding means (12) is provided at a level higher than
one-half of the total height of the classifying chamber (4). 45 3. A
separator according to claim 1, characterized in that the gas feeding means
(12) is formed of louvers. 4. A separator according to claim 1,
characterized in that said gas inflow inlet (8) is formed of louvers. 50
5. A separator according to claim 1, characterized in that when the total
sum of the opening area of the gas inflow inlet of said gas feeding means
(12) for introducing gas from the outside into the classifying chamber (4,
104, 204) at the upper portion of the classifying chamber (4, 104, 204) is
represented by A and the total sum of the opening area of the gas inflow
inlet (8) for inflowing gas from the outside for classifying powder at the
lower portion of the classifying chamber (4, 104, 204) is represented by B,
55     said total sum A and said total sum B satisfy the following formula:
[err] 11    EP 0 328 074 B1 As the result, a fine pulverized product with a
weight average particle size of 4.6 [err] and a content of particles with
particle sizes of 10 [err] or more of 0.1 wt.% was obtained. The
classifying separator used here has the classificating chamber which has a
diameter made 80% of that (about 42 cm) of the classifying chamber in the
classifying separator used in Example 8. 5 Comparative example 4 In the
same manner as in Example 5 except for using the classifying separator
having no gas feeding means 12, a fine pulverized product was obtained.
Said product was found to have a weight average 10 particle size of 18.3
[err] and a content of particles with particle sizes of 20 [err] or more of
12.1 wt.%, thus being widely distributed on the coarse powder side. In the
case of the same feeding amount as in Example 5, the particle size
distribution was found to become broader. Comparative example 5 15 When a
fine pulverized product was obtained under a jet air pressure for
pulverization of 6 kgf/[err] by charging the starting powder into a
classifying separator as shown in Fig. 5 and Fig. 6 having the same
classification chamber diameter as in Example 9, its particle size
distribution was a weight average particle size of 5.8 [err] and a content
of the particles with particle sizes of 10.8 [err] or more of 5.0 wt.%. 20
As described above, by enlarging the diameter of the feeding groove by
enlarging the diameter of the guide plate, providing a gas feeding means
for dispersing the powder material to the upper outer peripheral of the
classifying chamber by whirling current, and further by making smaller the
orifice diameter of the fine powder fraction discharging outlet and/or
making slanting of the classifying plate steep gradient, a classified
product with small separated particle size and precise distribution can be
obtained with good efficiency. 25 Claims 



1. A separator for classifying powder by gas current, comprising at least a
classifying chamber (4, 104, 204) and an introducing means (9, 109, 209;
10, 110, 210) for introducing the powder into said 30     classifying
chamber (4, 104, 204), a powder feeding inlet (11, 111, 211) for feeding
the powder formed at the upper portion of said classifying chamber (4, 104,
204), a cone-shaped classifying plate (5, 105, 205) with a high central
portion formed at the lower portion of said classifying chamber (4, 104,
204), a coarse powder fraction discharging outlet (6, 106, 206) for
discharging coarse powder fraction provided at the lower outer periphery of
said classifying plate (5, 105, 205), a fine powder fraction discharging 35
outlet (7, 107, 207) for discharging fine powder fraction provided at the
central portion of said classifying plate (5, 105, 205), a gas feeding
means (12) for dispersing the powder by whirling of gas before classifying
the powder and a gas inflow inlet (8) for creating whirling current of gas
for classifying the powder provided at said classifying chamber (4, 104,
204), characterized in that 40     said gas feeding means (12) is provided
at said classifying chamber (4, 104, 204) between said feeding inlet (11,
111, 211) and said gas inflow inlet (8). 2. A separator according to claim
1, characterized in that said gas feeding means (12) is provided at a level
higher than one-half of the total height of the classifying chamber (4). 45
3. A separator according to claim 1, characterized in that the gas feeding
means (12) is formed of louvers. 4. A separator according to claim 1,
characterized in that said gas inflow inlet (8) is formed of louvers. 50
5. A separator according to claim 1, characterized in that when the total
sum of the opening area of the gas inflow inlet of said gas feeding means
(12) for introducing gas from the outside into the classifying chamber (4,
104, 204) at the upper portion of the classifying chamber (4,104, 204) is
represented by A and the total sum of the opening area of the gas inflow
inlet (8) for inflowing gas from the outside for classifying powder at the
lower portion of the classifying chamber (4, 104, 204) is represented by B,
55     said total sum A and said total sum B satisfy the following formula:
[err]    EP 0 328 074 B1 6. A separator according to claim 5, characterized
in that the flow velocity of the gas (16) inflowing from said gas feeding
means (12) at the upper portion of the classifying chamber (4, 104, 204) is
substantially equal to or slower than the velocity of the  gas (17)
inflowing from said gas inflow inlet (8) at the lower portion of said
classifying chamber (4, 104, 204). 5 7. A separator according to claim 1,
characterized in that the classifying chamber (4, 104, 204) is formed
internally of a main body casing (1, 101, 201), and a guide cylinder (10,
110, 210) for introducing powder to be classified into the classifying
chamber (4, 104, 204) is provided at the upper portion of said main body
casing (1, 101, 201). 10 . A separator according to claim 7, characterized
in that said classifying chamber (4, 104, 204) is formed between a guide
plate (15, 115, 215) and said classifying plate (5, 105, 205). 9. A
separator according to claim 8, characterized in that the outer diameter of
said guide plate (115, 215) 15     is larger than the inner diameter of
said guide cylinder (110, 210), and an annular powder feeding inlet (111,
211) is defined by the outer brim portion of said guide plate (115, 215)
and the inner wall of said main body casing (101, 201). 10. A separator
according to claim 1, characterized in that said classifying plate (205)
has a circular fine 20     powder discharging outlet (207) having a..
diameter which is 10 to 25% of the outer diameter of said classifying plate
(205). 11. A separator according to claim 1, characterized in that said
classifying plate (205) has a circular fine powder discharging outlet (207)
having a diameter which is 20 to 25% of the outer diameter of said 25
classifying plate (205). 12. A separator according to claim 1,
characterized in that said classifying plate (205) has a slanted angle of
30 to [err] relative to the vertical direction of said classifying chamber
(204). 



30  13. A separator according to claim 1, characterized in that said
classifying plate (205) has a slanted angle of 40 to [err] relative to the
vertical direction of said classifying chamber (204). 14. A separator
according to claim 1, characterized in that air flows into said classifying
chamber (4, 104, 204) through said gas feeding means (12) and air flows
into said classifying chamber (4, 104, 204) 35     through said gas inflow
inlet (8). Patentansprlche 1. Abscheider zum Klassieren von Pulver Ober
einen Gasstrom mit mindestens einer Klassierkammer (4, 40     104, 204) und
einer EinfUhrungseinrichtung (9, 109, 209; 10, 110, 210)) zum EinfOhren des
Pulvers in die Klassierkammer (4, 104, 204), einem PulvereinlaB (11, 111,
211) zum ZufUhren des am oberen Abschnitt der Klassierkammer (4, 104, 204)
gebildeten Pulvers, einer konischen Klassierplatte (5, 105, 205) mit einem
am unteren Abschnitt der Klassierkammer (4, 104, 204) ausgebildeten hohen
mittleren Abschnitt, einem AuslaB (6, 106, 206) far die grobe
Pulverfraktion zum Abgeben der am unteren 45     AuBenumfang der
Klassierplatte (5, 105, 205) vorgesehenen groben Pulverfraktion, einem
AuslaB (7, 107, 207) fUr die feine Pulverfraktion zum Abgeben der am
mittleren Abschnitt der Klassierplatte (5, 105, 205) vorgesehenen feinen
Pulverfraktion, einer Gaszufihreinrichtung (12) zum Dispergieren des
Pulvers durch Gasverwirbelung, bevor das Pulver klassiert wird, und einem
Gaseinlall (8) zur Erzeu- gung eines Gaswirbelstromes zum Klassieren des an
der Klassierkammer (4, 104, 204) vorgesehenen 60     Pulvers, dadurch
gekennzeichnet, daB die GaszufUhreinrichtung (12) an der Klassierkammer (4,
104, 204) zwischen dern PulvereinlaB (11, 111, 211) und dern Gaseinlag (8)
vorgesehen ist. 56  2. Abscheider nach Anspruch 1, dadurch gekennzeichnet ,
daB die GaszufUhreinrichtung (12) auf einem Niveau angeordnet ist, das
hoher liegt als eine H1lfte der Gesamthohe der Kiassierkammer (4).    EP 0
328 074 B1 3. Abscheider nach Anspruch 1, dadurch gekennzeichnet, daB die
Gaszuf~hreinrichtung (12) durch Lamellen gebildet ist. 4. Abscheider nach
Anspruch 1, dadurch gekennzeichnet, daB der GaseinlaB (8) durch Lamellen
gebildet 5      ist. 5. Abscheider nach Anspruch 1, dadurch gakennzeichnet,
daB die Gesamtsumme von A und die Gesamtsumme von B. wenn die Gesamtsumme
des Offnungsbereiches des Gaseinlasses der Gaszu- fUhreinrichtung (12) zum
Einfahren von Gas von der AuBenseite in die Klassierkammer (4, 104, 204) am
10     oberen Abschnitt der Klassierkammer (4, 104, 204) mit A und die
Gesamtsumme des Offnungsberei- ches des Gaseinlasses (8) fOr das von der
AuBenseite einstr6mende Gas zum Klassieren des Pulvers am unteren Abschnitt
der Klassierkammer (4, 104, 204) mit B bezeichnet wird, die folgende
Unglei- chung erfOllen: 15     1 A/B 20. 6. Abscheider nach Anspruch 5,
dadurch gekennzeichnet, daB die Flie~geschwindigkeit des von der
GaszufUhreinrichtung (12) am oberen Abschnitt der Klassierkammer (4, 104,
204) einstr6menden Gases im wesentlichen der Geschwindigkeit des Gases
(17), das vom GaseinlaB (8) am unteren Abschnitt der 20     Kiassierkammer
(4, 104, 204) einstromt, entspricht oder langsamer als diese ist. 7.
Abscheider nach Anspruch 1, dadurch gekennzeichnet, daB die Klassierkammer
(4, 104, 204) im Inneren eines Hauptgehauses (1, 101, 201) ausgebildet ist
und daB ein FUhrungszylinder (10, 110, 210) zum EinfUhren von zu
klassierendem Pulver in die Klassierkammer (4, 104, 204) am oberen
Abschnitt 25     des Hauptgehauses (1, 101, 201) vorgesehen ist. 8.
Abscheider nach Anspruch 7, dadurch gekennzeichnet, daB die Klassierkammer
(4, 104, 204) zwischen einer FUhrungsplatte (15, 115, 215) und der
Klassierplatte (5, 105, 205) ausgebildet !st. 3o  9. Abscheider nach
Anspruch 8, dadurch gekennzeichnet, daB der AuBendurchmesser der
FOhrungsplatte (115, 215) gr8Ber ist als der Innendurchmesser des
Fahrungszylinders (110, 210) und daB ein ringformiger PulvereinlaB (111,
211) durch den AuBenrandabschnitt der FUhrungsplatte (115, 215) und die
Innenwand des Hauptgehauses (101, 201) gebildet wird. 35  10. Abscheider
nach Anspruch 1, dadurch gekennzeichnet, daB die Klassierplatte (205) einen
kreisf6rmigen 



FeinpulverauslaB (207) mit einem Durchmesser besitzt, der 10 bis 25% des
Augendurchmessers der Klassierplatte (205) betragt. 11. Abscheider nach
Anspruch 1, dadurch gekennzeichnet, daB die Klassierplatte (205) einen
kreisf6rmigen 40     FeinpulverauslaB (207) besitzt, der einen Durchmesser
aufweist, der 20 bis 25% des AuBendurchmes- sers der Klassierplatte (205)
betragt. 12. Abscheider nach Anspruch 1, dadurch gekennzeichnet, daB die
Klassierplatte (205) einen schiefen Winkel von 30 bis 60 I relativ zur
Vertikalrichtung der Klassierkammer (204) aufweist. 45 13 Abscheider nach
Anspruch 1, dadurch gekennzeichnet, daB die Klassierplatte (205) elnen
schiefen Winkel von 40 bis 50 * relativ zur Vertikalrichtung der
Klassierkammer (204) aufweist. 14. Abscheider nach Anspruch 1, dadurch
gekennzeichnet, daB Luft durch die Gaszuftihreinrichtung (12) 50     und
durch den GaseinlaB (8) in die Klassierkammer (4,104, 204) stromt.
Revendicatlons 1. Separateur pour classer de la poudre au moyen d'un
courant de gaz, comprenant au moins une 55     chambre de classification
(4, 104, 204) et un moyen d'introduction (9, 109, 209; 10, 110, 210) pour
introduire la poudre dans ladite chambre de classification (4, 104, 204),
une entree d'amende de poudre (11, 111, 211) pour amener la poudre formee
en partie haute de ladite chambre de classifica- tion (4, 104, 204), une
plaque de classification (5, 105, 205) de forme conique, pourvue d'une
partie 13                           I liill I   III,!H III1j II    EP 0 328
074 B1 centrale 6leveo formeo on partie basso de ladite chambre de
classification (4, 104, 204), une sortie d'evacuation de fraction de poudre
grossibre (6, 106, 206) pour dvacuer une fraction de poudre grossibre
fournie sur la peripherie ext6rieure inf6rieure de ladite plaque de
classification (5, 105, 205), une sortie d'6vacuation de fraction de poudre
fine (7, 107, 207) pour evacuer une fraction de poudre 5      fine fournie
sur la partie centrale de ladite plaque de classification (5, 105, 205), un
moyen d'amen~e de gaz (12) pour disperser la poudre au moyen d'un
tourbillonnement de gaz, avant d'effectuer le classification de la poudre
et une entr6e d'admission de gaz (8), pour creer un courant tourbillonnant
de gaz en vue de classer la poudre fournie dans ladite chambre de
classification (4, 104, 204), caracteris6 en co quo 10    ledit moyon
d'amenee de gaz (12) est prtvu dans ladite chambre de classification (4,
104, 204) entre ladite entrde d'amonee (11, 111, 211) et ladite entrde
d'admission de gaz (8). 2. S6parateur salon la revendication 1, caracterise
en co quo ledit moyon d'amenee de gaz (12) est pr6vu A un niveau superieur
& la moiti6 de la hauteur totale de la chambre de classification (4). 16 3
Separateur solon la revendication 1, caracterise en co quo le moyen
d'amenee de gaz (12) est constitu6 d'auvents. 4. Separateur solon la
revendication 1, caracterise en ce quo ladite entr~e d'admission de gaz (8)
est 20     constitue d'auvents. 5. S6parateur solon la revendication 1,
caracterise en co quo lorsque la somme totale de l'aire d'ouverture de
lPentrde d'admission de gaz dudit moyen d'amenee de gaz (12), pour
introduire du gaz depuis l'exterieur dans la chambre de classification (4,
104, 204), on partie haute de la chambre de 25     classification (4, 104,
204), est representee par la lettre A et la somme totale de l'aire
d'ouverture de l'entr6e d'admission de gaz (8), pour pormettre l'admission.
de gaz depuis l'ext6riour, pour classer de la poudre en partie basse de la
chambre de classification (4, 104, 204), est representee par la lettre 8,
ladite somme totale A et ladite somme totale B satisfaisant a la formule
ci-dessous: 30     1 S A/B S 20. 6 Beparateur solon la revondication 5,
caract~ris6 en ce quo la vitesse d'ecoulement du gaz (16) entrant on partie
haute de la chambre de classification (4, 104, 204) par ledit moyen
d'amenee de gaz (12) eat sonsiblement inferioure ou dgale A la vitesse du
gaz (17) entrant en partie basse de ladite chambre de 3s     classification
(4, 104, 204) par ladite entree d'admission de gaz (8). 7. Separateur sel
on la revendication 1, caractdrisd en ce quo la chambre de classification
(4, 104, 204) 



est constitu6e int6riourement d'un carter de corps principal (1, 101, 201)
et un cylindre de guidage (10, 110, 210) servant a introduire de la poudre
a classer dans la chambre de classification (4,104, 204) est 40     prevu
en partie haute dudit carter de corps principal (1, 101, 201). . Separateur
solon la revendication 7, caracterise on co quo ladite chambre de
classification (4,104, 204) est formde entre une plaque de guidage (15,
115, 215) et ladite plaque de classification (5, 105, 205). 46 9.
Separateur solon la revendication 8, caract~rise on ce quo le diambtre
extdriour de ladite plaque de guidage (115, 215) est superieur au diambtre
int~rieur dudit cylindre de guidage (110, 210) et une entree d'amen6e de
poudre annulaire (111, 211) est definie par la partie de robord exterieure
de ladite plaque de guidage (115, 215) et la paroi interieure dudit carter
de corps principal (101, 201). 50 10. Separateur solon la revendication 1,
caract~ris6 on co quo ladite plaque de classification (205) presente une
sortie d'evacuation de poudre fine (207) circulaire, dotee d'un diambtre
qui constitue 10 a 25 % du diamrtre exterieur de ladite plaque de
classification (205). 11. Separateur solon la revendication 1, caract~ris4
en co quo ladite plaque de classification (205) presente 56     une sortie
d'evacuation de poudre fine (207) circulaire, dotee d'un diambtre qui
constitue 20 A 25 % du diambtre ext~rieur de ladite plaque de
classification.    EP 0 328 074 B1 12. S6parateur salon la revendication 1,
caracterisd en ce que ladite plaque de classification (205) presente un
angle inclind de 30 a 600 par rapport a la direction verticale de ladite
chambre de classification (204). s 13. S6parateur selon la revendication 1,
caracterise en ce que ladite plaque de classification (205) presente un
angle inclin6 de 40 & 50* par rapport & la direction verticale de ladite
chambre de classification (204). 14. Separateur salon la revendication 1,
caract6rise en ce quo de P'air s'6coule dans ladite chambre de 10
classification (4, 104, 204), par l'intermddiaire dudit moyen d'amende de
gaz (12) et de l'air s'ecoule dans ladite chambre de classification (4,
104, 204), par l'interm~diaire de ladite entrde d'admission de gaz (8). 15
20 25 30 35 i 40 45 50 55    


